Claims 



A compound having formula (I) comprising: 



10 



c 2 - 



15 



20 



25 




(I) 

wherein Ra ikhydrogen, an aliphatic, heteroaliphatic, aryl, heteroaryl, 
alkylaryl, or alkylheteroaryl moiety; Rb is an aliphatic, heteroaliphatic, aryl, 
heteroaryl, alkylaryl, or alkylheteroaryl moiety; Rc and Rd are each independently 
hydrogen, halogen, an aliphatic, heteroaliphatic, aryl, heteroaryl, alkylaryl, or 
alkylheteroaryl moiety, or -ZRe, wherein Z is -O-, -S-, or NRp, wherein Re is 
hydrogen, or an aliphatic, heteroaliphatic, aryl, heteroaryl, alkylaryl, or 
alkylheteroaryl moiety, and Rf is an aliphatic, heteroaliphatic, aryl, heteroaryl, 
alkylaryl, or alkylheteroaryl moiety, wherein in each of the foregoing groups each 
aliphatic, heteroaliphatic, alkylaryl\ or alkylheteroaryl moiety may be branched or 
unbranched, cyclic or acyclic and substituted or unsubstituted, and each aryl and 
heteroaryl moiety may be substituted W unsubstituted; 

whereby at least one of R A , Rb,Vc or Rd as defined above, is substituted by 
one or more phosphorus moieties, 

with the proviso that Rd is not terminal functionality representing a cyano 
group, an amino group, an aminoalkyl group\an amidino, guanidino or 
guanidinoalkyl group, whereby said terminal functionality is attached to the purine 
scaffold through an alkylene or phenylene moiety, and 

with the proviso that R A is not an aliphaticW heteroaliphatic moiety 
substituted with one phosphorus containing moiety^ 



30 
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2. The compound of claim 1, wherein the one or more phosphorous moieties are 
ealsJi independently a group having the structure -P(X)YRgYR h , wherein X is 
independently an alkyl moiety, =0 or =S; Rg and R H , for each occurrence, are 
independently hydrogen, or substituted or unsubstituted aliphatic, heteroaliphatic, 
aryl, heteroaryl, alkylaryl, or alkylheteroaryl, and each occurrence of Y is 
independently a covalent bond, -O, -S- or N(Rj) 2 , wherein Rj, for each occurrence, is 
independently^hydrogen, aliphatic, heteroaliphatic, aryl, heteroaryl, alkylaryl, or 
alkylheteroaryl;> 

or whereiA the one or more phosphorus moieties are each independently a 
group having any one of structures i-viii: 



M x | YFt! 
YR n \ YR r 



VNrt 

YRi 



'YR, 



v 



O 

ii 

■is 

YR, 
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/L YRi 
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RiY | Mx I \ YR 1 
YR, | YR\ 
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ll 
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II 



RiY' | ^ || 
YRi O 



YR, 



RiY 



O 
II 

IS 

YRi | 



o 

t ^YR, 



IV 

O O 



vi 



YRi YR, 



<R,Y)OC^ S 



T 



PO(YRi) 2 



wherein each occurrence of M rs independently CV 2 , -NV-, -O- or -S-, 
wherein each occurrence of V is independently hydrogen, OH, halogen, or aliphatic; 
each occurrence of Y is independently a covalent bond, -O-, -S- or N(Rj)2, wherein 
Rj, for each occurrence, is independently hydrogen, aliphatic, heteroaliphatic, aryl, 
heteroaryl, alkylaryl, or alkylheteroaryl; eachNpccurrence of x is independently an 
integer from 1-6; and each occurrence of Ri is Independently hydrogen, aliphatic, 
heteroaliphatic, aryl, heteroaryl, alkylaryl, alkylH^teroaryl, a prodrug or 
pharmaceutically acceptable derivative. 

3. The compound of claim 2, wherein any one oKRa, Rb? Rc or Rd are each 
independently substituted with one or more phosphorusSmoieties having the structure: 
-P(X)YRgYR h , wherein X is independently an alkyl moiVty, =0 or =S, Rg and Rh 5 
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for^each occurrence, are independently hydrogen, or substituted or unsubstituted 
aliphatic, heteroaliphatic, aryl, heteroaryl, alkylaryl, or alkylheteroaryl, and each 
occurrente of Y is independently a covalent bond, -O-, -S- or N(Rj) 2 , wherein Rj, for 
each occurrence, is independently hydrogen, aliphatic, heteroaliphatic, aryl, 
heteroaryl, alkylaryl, or alkylheteroaryl; or is substituted with group having any one 
of structures i-vK as defined above. 



A) 



c 



15 



20 



25 



30 



6. 



The compound of claim 2, wherein at least one occurrence of Y is O. 



The compound of claim 2, wherein each occurrence of Y is O. 



The compound of craim 2, wherein at least one of Y is a covalent bond. 



7. The compound of claiiA 1 or 2, wherein any one of R A , Rb, Rc or R D , as 
defined above, is additionally substituted with 0-3 substituents selected from the 
group consisting of halogen, loweryalkyl, lower alkenyl, aryl, heteroaryl, carbonyl, 
thiocarbonyl, ketone, aldehyde, amino, acylamino, amido, amidino, cyano, nitro, 
azido, sulfonyl, sulfoxido, sulfate, sulfonate, sulfamoyl, sulfonamido, phosphoryl, 
phosphorothioate, phosphonate, phospmnate, -(CH 2 ) p alkyl, -(CH2)palkenyl, - 
(CH 2 ) p alkynyI, -(CH 2 ) p aryl, -(CH 2 ) p aralW -(CH 2 ) p OH, -(CH 2 ) p O-lower alkyl, - 
(CH 2 ) p O-lower alkenyl, -0(CH 2 ) n R, -(CH%SH, -(CH 2 ) p S-lower alkyl, -(CH 2 ) p S- 
lower alkenyl, -S(CH 2 ) n R, -(CH 2 ) p N(R) 2 , -(GM 2 ) p NR-lower alkyl, -(CH 2 ) p NR-lower 
alkenyl, -NR(CH 2 ) n R, and protected forms of the above, wherein R represents, 
inde p endently for each occurrence, hydrogen, orWbstituted or unsubstituted aryl, 
heterocycle, heteroaryl, alkylaryl, alkenyl, or alky l\ and wherein each occurrence of P 
independently represents an integer from 0-10. 



8. The compound of claim 1, wherein any one of Rb, Rc or Rd is 
independently a moiety having the structure ix-xvi: 
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(RiYJOCL O XI 



Mx 
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^YfeOP' -N' ^PO(YR,) 2 ■ A ^o-^^N < ^^PO(YR 1 ) 2 
xii PO(YR,) 2 \ xiii . 



Mx 



I 
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I I 

XV 
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R 2 , 




Mx 



Mx Mx 

I I 
(YROaOP POCYROz 

xv i 



wherein each occurrence of M is independently CV2 , -NV-, -O- or -S-, 
wherein each occurrence of V is independently hydrogen, OH, halogen, or aliphatic; 
each occurrence of Y is independently a covalent bond, -O-, -S- or N(Rj)2, wherein 

10 Rj, for each occurrence, is independently hydrogen, aliphatic, heteroaliphatic, aryl, 
heteroaryl, alkylaryl, or alkylheteroaryl; each occurrence of x is independently 1-6; 
wherein L is CW, wherein W is hydrogen, aliphatic, neteroaliphatic, or hydroxyl; and 
each occurrence of Ri is independently hydrogen, aliphatic, heteroaliphatic, aryl, 
heteroaryl, alkylaryl, alkylheteroaryl, a prodrug or pharmaceutical^ acceptable 

15 derivative; 

wherein each occurrence of R2 independently represents from 0-3 substituents 

independently selected from the group consisting of halogen\ lower alkyl, lower 

alkenyl, aryl, heteroaryl, carbonyl, thiocarbonyl, ketone, aldehyde, amino, acylamino, 

amido, amidino, cyano, nitro, azido, sulfonyl, sulfoxido, sulfate\sulfonate, sulfamoyl, 

20 sulfonamido, phosphoryl, phosphorothioate, phosphonate, phospninate, -(CH 2 )palkyl, 
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-(CH 2 )paU^nyl, -(CH 2 ) p alkynyl, -(CH 2 ) p aryl, -(CH 2 ) p aralkyl, -(CH 2 ) p OH, -(CH 2 ) p O- 
lower alkyl, -(bH^pO-lower alkenyl, -0(CH 2 ) n R, -(CH 2 ) p SH, -(CH 2 ) p S-lower alkyl, 
-(CH 2 ) p S-lower alkeii^S(CH 2 )nR ? -(CH 2 ) p N(R) 2 , -(CH 2 ) p NR-lower alkyl, - 
(CH 2 ) p NR-lower alkenyl, -NR(GII 2 ) n R ? and protected forms of the above, wherein R 
represents, independently for each occurrence, hydrogen, or substituted or 
unsubstituted aryl, heterocycle, heteroaryl, alkytai^, alkenyl, or alkyl, and wherein 
each occurrence of p independently represents an integfeisfrom 0-10. 




^ ^ 3 15 10. The compound of claimH^, or 8, wherein Rc is -NHRe 



11. The compound of claim.1 , 2, or 8, wherein Rc is -NHR E , and R D is hydrogen. 



12. The compound of claim 1, 2, or8, wherein Rd is not hydrogen. 



13. The compound of claim 1 , 2, or 8, wherein Rc is not hydrogen. 



14. The compounckof claim 1, 2, or 8, wherein Rc is not -NHRe. 



IV q%0 25 15. The compound of cl^im 1, 2, or 8, wherein Rc is not -NHR E and Rd i 
hydrogen. 



is not 



30 



16. The compound of claim 1, 2^pr 8, wherein any one of Rb, Rc, or R D as 
defined above is substituted by one or inore phosphorus moieties. 

17. The compound of claim 1, 2, or 8, wherein any one of R A , Rb, Rc or Rd is an 
aryl, heteroaryl, alkylaryl, or alkylheteroaryl ninety substituted by one or more 
phosphorus moieties. 
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18. The compound of claim 1, 2, or 8, wherein when Ra is an aliphatic or 
heteroaliphatic moiety substituted by one of more phosphorus moieties, Rb is a 
substituted or unsubstituted aryl, heteroaryl, alkylaryl or alkylheteroaryl moiety. 

19. The isompound of claim 1 or 2, wherein Rb is an aryl, heteroaryl, alkylaryl, or 
alkylheteroaryl moiety substituted by one or more phosphorus moieties. 

20. The compound of claim 19, wherein R B is an aryl, heteroaryl, alkylaryl, or 
alkylheteroaryl moiety bearing one or more phosphorus moieties of formula i through 
viii: 

\i i if ij 

^"■"t:™' vivk, vnA™. 

' YR-j O YR t 

ii "i 



r/| Mx1 |^yr 1 



o o o o 

( ( II 



YR T \ Y R R ' Y " I Yir^R, R^^pM^YR, 



IV 



YRi | 



9 9\ h S 

(RiY)OC^ — 5 



YR, YRi \ M : 



^POCYR!^ 



wherein each occurrence of Mis independently CV 2 , -NV-, -O- or -S-, 
wherein each occurrence of V is independently hydrogen, OH, halogen, or aliphatic; 
each occurrence of Y is independently a\covalent bond, -O-, -S- or N(Rj) 2 , wherein 
Rj, for each occurrence, is independently Wdrogen, aliphatic, heteroaliphatic, aryl, 
heteroaryl, alkylaryl, or alkylheteroaryl; egch occurrence of x is independently 1 or 2; 
and each occurrence of Ri is independently nydrogen, aliphatic, heteroaliphatic, aryl, 
heteroaryl, alkylaryl, alkylheteroaryl, a prodi\jg or pharmaceutically acceptable 
derivative. 

21 . The compound of claim 19, wherein Rb isyany one of structures ix-xvi: 
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PO(YR,) 2 ^ ^PO(YR 1 ) 2 T' ^PO(YR,)2 

•X POCfR^z x co(YR,) 
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Mx 



\y / Mx 

(Ri Y) 2 OP N PO(YR! ) 2 

xii POC^fe xiii 
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A. 
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wherein each occurrenceNpf M is independently CV 2 , -NV-, -O- or -S-, 
wherein each occurrence of V is independently hydrogen, OH, halogen, or aliphatic; 
each occurrence of Y is independently a covalent bond, -O-, -S- or N(Rj) 2 , wherein 
Rj, for each occurrence, is independemly hydrogen, aliphatic, heteroaliphatic, aryl, 

10 heteroaryl, alkylaryl, or alky lheteroaryN each occurrence of x is independently 0-6, 
and in certain embodiments is 1-2; wherein L is CW, wherein W is hydrogen, 
aliphatic, heteroaliphatic, or hydroxyl; ancKeach occurrence of Ri is independently 
hydrogen, aliphatic, heteroaliphatic, aryl, heWoaryl, alkylaryl, alkylheteroaryl, a 
prodrug or pharmaceutical^ acceptable derivative; and 

15 wherein each occurrence of R 2 independently represents from 0-3 substituents 

independently selected from the group consisting\of halogen, lower alkyl, lower 
alkenyl, aryl, heteroaryl, carbonyl, thiocarbonyl, ketone, aldehyde, amino, acylamino, 
amido, amidino, cyano, nitro, azido, sulfonyl, sulfoxido, sulfate, sulfonate, sulfamoyl, 
sulfonamido, phosphoryl, phosphorothioate, phosphorate, phosphinate, -(CH2)palkyl, 
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S(CH 2 ) p alkenyl, -(CH 2 ) p alkynyl, -(CH 2 )paryl, -(CH 2 ) p aralkyl, -(CH 2 ) p OH, -(CH 2 ) p O- 
loVer alkyl, -(CH 2 ) p O-lower alkenyl, -0(CH 2 ) n R, -(CH 2 )pSH, -(CH 2 ) p S-lower alkyl, 
-(CN 2 ) p S-lower alkenyl, -S(CH 2 ) n R, -(CH 2 ) p N(R) 2 , -(CH 2 ) p NR-lower alkyl, - 
(CH 2 )j»NR-lower alkenyl, -NR(CH 2 ) p R, and protected forms of the above, wherein R 
represents, independently for each occurrence, hydrogen, or substituted or 
unsubstiturfed aryl, heterocycle, heteroaryl, alkylaryl, alkenyl, or alkyl, and wherein 
each occurrertce of p independently represents an integer from 0-10. 



5<> 



22. The compound of claim 19, wherein at least one occurrence of Y is O. 



23. The compound of claim 19, wherein each occurrence of Y is O. 



QV 

iJl- 



24. The compound o^claim 19, wherein at least one of Y is a covalent bond. 

25. The compound of claim 19, wherein Rb is an aryl, heteroaryl, alkylaryl, or 
20 alkylheteroaryl moiety bearing>one or more phosphorus moieties having the structure 

-P(0)YRqYRh, wherein Rg and Rh, for each occurrence, are independently hydrogen, 
or substituted or unsubstituted aliphatic, heteroaliphatic, aryl, heteroaryl, alkylaryl, or 
alkylheteroaryl, and each occurrencevof Y is independently a covalent bond, -O, -S- 
or N(Rj) 2 , wherein Rj, for each occurrence, is independently hydrogen, aliphatic, 
25 heteroaliphatic, aryl, heteroaryl, alkylaAl, or alkylheteroaryl 



30 



35 



26. The compound of claim 19, whereirtvthe aryl, heteroaryl, alkylaryl, 
alkylheteroaryl moiety is further substituted with 0-3 substituents selected from the 
group consisting of halogen, lower alkyl, loweX alkenyl, aryl, heteroaryl, carbonyl, 
thiocarbonyl, ketone, aldehyde, amino, acylamirib, amido, amidino, cyano, nitro, 
azido, sulfonyl, sulfoxido, sulfate, sulfonate, sulfamoyl, sulfonamido, phosphoryl, 
phosphorothioate, phosphonate, phosphinate, -(CH 2 Wlkyl, -(CH 2 ) p alkenyl, - 
(CH 2 ) p alkynyl, -(CH 2 ) p aryl, -(CH 2 ) p aralkyl, -(CH 2 ) p OH, -(CH 2 ) p O-lower alkyl, - 
(CH 2 ) p O-lower alkenyl, -0(CH 2 ) n R, -(CH 2 ) p SH, -(CH^ p S-lower alkyl, -(CH 2 ) p S- 
lower alkenyl, -S(CH 2 ) n R, -(CH 2 ) p N(R) 2 , -(CH 2 ) p NR-lo^er alkyl, -(CH 2 ) p NR-lower 
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alkehjrt, -NR(CH2)nR, and protected forms of the above, wherein R represents, 
independefrtly^fcr each occurrence, hydrogen, or substituted or unsubstituted aryl, 
heterocycle, heteroafyl^kylaryl, alkenyl, or alkyl, and wherein each occurrence of p 
independently represents an mteger from 0-10. 

27. The compound of claim 20, whereinT^B^is an aryl, heteroaryl, alkylaryl, or 
alkylheteroaryl moiety substituted with a phosphoniSvmoiety of formula i or iv. 



m c 



2.0 



28. The compound of claim 20 or 25, wherein Ri is hydrog^r 



1 5 29. The compound of claim 3j3sgr 25, wherein R D is hydrogen. 



30. The compound of claim 20 or 25, wherein Rc is -ZR E , and Z is -NR F , wherein 
Re is hydrogen or a^ubstituted or unsubstituted aliphatic, heteroaliphatic, aryl, 
heteroaryl, alkylaryl, oi\alkylheteroaryl, and Rp is hydrogen or a substituted or 

20 unsubstituted aliphatic, heteroaliphatic, aryl, heteroaryl, alkylaryl, or alkylheteroaryl. 

3 1 . The compound of claimNH), wherein the aliphatic, heteroaliphatic, aryl, 
heteroaryl, alkylaryl, and alkylhetetoaryl moieties are further substituted by one or 
more substituents selected from the gfcoup consisting of alkyl, aryl, heteroalkyl, 

25 heteroaryl, hydroxy, acyloxy, thio, or substituted or unsubstituted amino. 



30 



32. The compound of claim 20 or 25, wherein Rc is -ZRe, and Z is NRf, wherein 
Re is hydrogen and Rf is a branched or unbrancn^d cyclic or acyclic aliphatic moiety 
substituted with one or more hydroxy or acyloxy idQieties. 

33. The compound of claim 32, wherein said aliphafic moiety substituted with one 
or more hydroxy or acyloxy moieties is selected from the group consisting of 
-(CH)(CHCH 3 CH 3 )CH 2 OH, -(CH 2 ) n OH, (CH 2 ) n OAc and -CI^CH20H)(CH 2 OH), 
wherein n is 1-5. 



35 



NovelPurines2.doc 

Express Mail number: EL603009835US 



Page 131 of 170 



34\ The compound of claim 20 or 25, wherein Rc is -ZRe, and Z is NRf, wherein 
Re is hydrogen, and Rf is a branched or unbranched, cyclic or acyclic aliphatic moiety 
substituted with one or more substituted or unsubstituted amino groups. 



CI 
4i- 



35. The compound of claim 34, wherein said one or more substituted or 
1 0 unsubstituted amino groups are each independently selected from the group consisting 
of NH 2 , NR K H, NR*R l , -(CH 2 ) n NH 2 ; -(CH 2 ) n NRcH; and -(CH 2 ) n NR L R M , wherein R K , 
Rl and Rm are each indpendently a substituted or unsubstituted, branched or 
unbranched aliphatic, he^eroaliphatic, aryl, heteroaryl, alkylaryl, or alkylheteroaryl 
moiety. 



IsO 15 



36. The compound of clain\ 30, wherein Rc is an amino group substituted with an 
alkyl moiety. 

37. The compound of claim 36, ^herein the alkyl moiety is methyl, ethyl, propyl, 
20 butyl, pentyl, hexyl, cyclopentyl, or cyclohexyl. 



38. The compound of claim 30, where\p Rc is an amino group substituted with 
one or more pyrazolyl groups. 

25 39. The compound of claim 30, wherein RA is an amino group substituted with 
one or more 5- or 6-membered rings substituted\vith one or two O, N or S atoms, or 
any combination thereof. 

40. The compound of claim 20 or 25, wherein R<\is -ZRe, and Z is -O-; and Re is 
30 a branched or unbranched, cyclic or acyclic, substituted or unsubstituted alkyl or 

heteroalkyl moiety; or is a substituted or unsubstituted J^ryl, heteroaryl, alkylaryl, or 
alkylheteroaryl moiety. 

41. The compound of claim 40, wherein said alkyl, hetetoalkyl, aryl, heteroaryl, 
35 alkylaryl, or alkylheteroaryl moiety is further substituted with one or more groups 
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selerted from the group consisting of halogen, branched or unbranched alkyl, 
heteroalkyl, aryl, heteroaryl, alkylaryl, or alkylheteroaryl. 

42. The\compound of claim 40, wherein Rc is a substituted or unsubstituted 
methoxy, etnfoxy, propyloxy, butyloxy, or pentyloxy group. 

43. The compound of claim 40, wherein Rc is an alkoxy moiety further substituted 
with a substituted cir unsubstituted amino, heteroalkyl or heteroaryl moiety, wherein 
said heteroalkyl moiety or amino moiety is cyclic or acyclic. 

44. The compound oS^claim 43, wherein Rc is an alkoxy moiety substituted with a 
pyrazolyl moiety. 

45. The compound of clair^ 43, wherein Rc is an alkoxy moiety substituted with a 
pyridyl moiety. 

46. The compound of claim 20 &r 25, wherein Rc is -ZR E , and Z is -S-; and R E is a 
branched or unbranched, cyclic or acyclic, substituted or unsubstituted alkyl or 
heteroalkyl moiety; or is a substituted 0\r unsubstituted aryl, heteroaryl, alkylaryl, or 
alkylheteroaryl moiety. 

47. The compound of claim 46, wherein\said alkyl, heteroalkyl, aryl, heteroaryl, 
alkylaryl, or alkylheteroaryl moiety is further\substituted with one or more groups 
selected from the group consisting of halogen, ^branched or unbranched alkyl, 
heteroalkyl, aryl, heteroaryl, alkylaryl, or alkylheteroaryl. 

48. The compound of claim 46, wherein Rc is A substituted or unsubstituted 
methylthio, ethylthio, propylthio, butylthio, or pentylthio. 



35 



49. The compound of claim 46, wherein Rc is an th\oalkyl moiety further 
substituted with an amino, heteroalkyl or heteroaryl moiety. 
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5 50.\ The compound of claim 49, wherein Rc is an thioalkyl moiety substituted with 
a pyrazolyl moiety. 



9^ 



C 



10 
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5 1 . The compound of claim 49, wherein Rc is an thioalkyl moiety substituted with 
a pyridyl moiety. 

52. The compound of claim 20 or 25, wherein Ra is an aryl, heteroaryl, alkylaryl, 
or alkylheteroaryl moiety optionally substituted with one or more hydroxyl moieties. 

53. The compound of claim 20 or 25, wherein Ra is a substituted or unsubstituted 
branched or unbrancned, cyclic or acyclic aliphatic or heteroaliphatic moiety 
optionally substituted by one of more hydroxyl moieties. 

54. The compound of Adaim 1 or 2, wherein Rb is a cyclic or acyclic aliphatic or 
heteroaliphatic moiety substituted by at least one phosphorus moiety. 

55. The compound of clairA54, wherein Rb is a cyclic or acyclic aliphatic or 
heteroaliphatic moiety substitute^ with one or more phosphorus moieties of formula i 
through viii: 



YRi YRi 



YRi | YRi 



\Rl O YR 



o u 

LA 



M x YR, 

1 

iii 

Q\ O O O 

p \ I ! X 

YR, |\ O YR, I 



25 



^O^f^Mri^YR, 

YR, YRt 



(RiYJOC^ 



wherein each occurrence of M is independently CH2, CHV, CHOH, or CV2; 

each occurrence of Y is independently a covalent bond\ -O-, -S- or N(Rj)2, wherein 
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RVfor each occurrence, is independently hydrogen, aliphatic, heteroaliphatic, aryl, 
heteroaryl, alkylaryl, or alkylheteroaryl; wherein V is a halogen; each occurrence of x 
is independently 1 or 2; and each occurrence of Ri is independently hydrogen, 
aliphatiOL heteroaliphatic, aryl, heteroaryl, alkylaryl, alkylheteroaryl, a prodrug or 
pharmacautically acceptable derivative. 

56. The Wnpound of claim 55, wherein at least one occurrence of Y is O. 

57. The compound of claim 55, wherein each occurrence of Y is O. 

58. The compound of claim 55, wherein at least one of Y is a covalent bond. 

59. The compound of claim 19, wherein Rb is a cyclic or acyclic aliphatic or 
heteroaliphatic moietAsubstituted with one or more phosphorus moieties having the 
structure -P(0)YRgYRiX wherein Rq and Rh, for each occurrence, are independently 
hydrogen, or substituted qr unsubstituted aliphatic, heteroaliphatic, aryl, heteroaryl, 
alkylaryl, or alkylheteroaryl, and each occurrence of Y is independently a covalent 
bond, -O-, -S- or N(Rj) 2 , wherein Rj, for each occurrence, is independently hydrogen, 
aliphatic, heteroaliphatic, arylXheteroaryl, alkylaryl, or alkylheteroaryl. 

60. The compound of claim y6 or 59, wherein the cyclic or acyclic aliphatic or 
heteroaliphatic moiety is further substituted with 0-3 substituents selected from the 
group consisting of halogen, lower alkyl, lower alkenyl, aryl, heteroaryl, carbonyl, 
thiocarbonyl, ketone, aldehyde, aminOu acylamino, amido, amidino, cyano, nitro, 
azido, sulfonyl, sulfoxido, sulfate, sulfonate, sulfamoyl, sulfonamido, phosphoryl, 
phosphorothioate, phosphonate, phosphinate, -(CH 2 )palkyl, -(CH2)palkenyl, - 
(CH 2 ) p alkynyl, -(CH 2 ) p aryl, -(CH 2 ) p aralkV -(CH 2 ) p OH, -(CH 2 ) p O-lower alkyl, - 
(CH 2 ) p O-lower alkenyl, -0(CH 2 ) n R 5 -(CH 2 )\sH, -(CH 2 ) p S-lower alkyl, -(CH 2 ) p S- 
lower alkenyl, -S(CH 2 ) n R, -(CH 2 ) p N(R) 2 , -(CH 2 ) p NR-lower alkyl, -(CH 2 ) p NR-lower 
alkenyl, -NR(CH 2 ) n R, and protected forms of the above, wherein R represents, 
independently for each occurrence, hydrogen, or substituted or unsubstituted aryl, 
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hete^QQycle, heteroaryl, alkylaryl, alkenyl, or alkyl, and wherein each occurrence of p 
independenliys4^presents an integer from 0-10. 

61 . The compound of claim^SS, wherein Rb is an aryl, heteroaryl, alkylaryl, or 
alkylheteroaryl moiety substituted with^a phosphorus moiety of formula i or iv. 

62. The compound of claim 55 or 59, whereinR^is hydrogen. 



63. The compound of claim 55 (Sr 59, wherein Rq is hydrogen. 



64. The compbund of claim 55 or 59, wherein Rc is -ZRe, and Z is -NRp, wherein 
Re is hydrogen or a Substituted or unsubstituted aliphatic, heteroaliphatic, aryl, 
heteroaryl, alkylaryl, or alkylheteroaryl, and Rp is hydrogen or a substituted or 
unsubstituted aliphatic, heteroaliphatic, aryl, heteroaryl, alkylaryl, or alkylheteroaryl. 



9^ 



3i> 



20 65. The compound of cl^im 64, wherein the aliphatic, heteroaliphatic, aryl, 

heteroaryl, alkylaryl, and alkylheteroaryl moieties are further substituted by one or 
more substituents selected from the group consisting of alkyl, aryl, heteroalkyl, 
heteroaryl, hydroxy, acyloxy, thio\or substituted or unsubstituted amino. 

25 66. The compound of claim 55 or 59, wherein Rc is -ZRe, and Z is NRf, wherein 
Re is hydrogen and Rf is a branched or unbranched cyclic or acyclic aliphatic moiety 
substituted with one or more hydroxy or abyloxy moieties. 



67. The compound of claim 66, wherein s£rid aliphatic moiety substituted with one 
30 or more hydroxy or acyloxy moieties is selected from the group consisting of 

-(CH)(CHCH 3 CH 3 )CH 2 OH, -(CH 2 ) n OH, (CH 2 ) n 0^c and -CH(CH 2 OH)(CH 2 OH), 
wherein n is 1-5. 



68. The compound of claim 55 or 59, wherein Rc isVZR E , and Z is NR F , wherein 
35 Re is hydrogen, and R F is a branched or unbranched, cyclic or acyclic aliphatic moiety 
substituted with one or more substituted or unsubstituted atoino groups. 
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69. VThe compound of claim 68, wherein said one or more substituted or 
unsubstituted amino groups are each independently selected from the group consisting 
of NH 2 , NRkH, NR k Rl, -(CH 2 ) n NH 2 ; -(CI^NRgH; and -(CH 2 ) n NR L R M , wherein R K , 
Rl and Rm araeach indpendently a substituted or unsubstituted, branched or 
unbranched aliphatic, heteroaliphatic, aryl, heteroaryl, alkylaryl, or alkylheteroaryl 
moiety. 



4h 



15 



70. The compound\{f claim 64, wherein Rc is an amino group substituted with an 
alkyl moiety. 

71 . The compound of claitai 70, wherein the alkyl moiety is methyl, ethyl, propyl, 
butyl, pentyl, hexyl, cyclopentyL or cyclohexyl. 



QV 

m 

QV 



72. The compound of claim 64\wherein Rc is an amino group substituted with 
20 one or more pyrazolyl groups. 

73. The compound of claim 64, wheVein Rc is an amino group substituted with 
one or more 5- or 6-membered rings substituted with one or two O, N or S atoms, or 
any combination thereof. 



25 



30 



74. The compound of claim 55 or 59, wherein Rc is -ZRe, and Z is -O-; and Re is 
a branched or unbranched, cyclic or acyclic, substituted or unsubstituted alkyl or 
heteroalkyl moiety; or is a substituted or unsubstituted aryl, heteroaryl, alkylaryl, or 
alkylheteroaryl moiety. 

75. The compound of claim 74, wherein said alkyl, heteroalkyl, aryl, heteroaryl, 
alkylaryl, or alkylheteroaryl moiety is further substituted with one or more groups 
selected from the group consisting of halogen, branched or unbranched alkyl, 
heteroalkyl, aryl, heteroaryl, alkylaryl, or alkylheteroE 



35 
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76. \ The compound of claim 74, wherein Rc is a substituted or unsubstituted 
methoxy, ethoxy, propyloxy, butyloxy, or pentyloxy group. 

77. The compound of claim 74, wherein Rc is an alkoxy moiety further substituted 
with a substituted or unsubstituted amino, heteroalkyl or heteroaryl moiety, wherein 
said heteroalkyl moiety or amino moiety is cyclic or acyclic. 

78. The compound of claim 77, wherein Rc is an alkoxy moiety substituted with a 
pyrazolyl moiety. \ 

79. The compounckof claim 77, wherein Rc is an alkoxy moiety substituted with a 
pyridyl moiety. \ 

80. The compound of claim 55 or 59, wherein Rc is -ZRe, and Z is -S-; and Re is a 
branched or unbranched, cyclic or acyclic, substituted or unsubstituted alkyl or 
heteroalkyl moiety; or is a substituted or unsubstituted aryl, heteroaryl, alkylaryl, or 
alkylheteroaryl moiety. \ 

81. The compound of claim 80, wherein said alkyl, heteroalkyl, aryl, heteroaryl, 
alkylaryl, or alkylheteroaryl moietM is further substituted with one or more groups 
selected from the group consisting oV halogen, branched or unbranched alkyl, 
heteroalkyl, aryl, heteroaryl, alkylaryl or alkylheteroaryl. 

82. The compound of claim 80, wherein Rc is a substituted or unsubstituted 
methylthio, ethylthio, propylthio, butyltnio, or pentylthio. 

83. The compound of claim 80, wherein Rc is an thioalkyl moiety further 
substituted with an amino, heteroalkyl or heteroaryl moiety. 

84. The compound of claim 80, wherein RA is an thioalkyl moiety substituted with 
a pyrazolyl moiety. \ 
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85. \ The compound of claim 80, wherein Rc is an thioalkyl moiety substituted with 
a pyrrayl moiety. 



86. The compound of claim 55 or 59, wherein R A is an aryl, heteroaryl, alkylaryl, 
or alkylheteroaryl moiety optionally substituted with one or more hydroxyl moieties. 

87. The compound of claim 55 or 59, wherein Ra is a substituted or unsubstituted 
branched or unbranched, cyclic or acyclic aliphatic or heteroaliphatic moiety 
optionally substituted by one of more hydroxyl moieties. 

88. The compounovof claim 1 or 2, wherein Rc is aryl, heteroaryl, alkylaryl, 
alkylheteroaryl or -ZREAwherein Z is -O-, -S-, or NRp, wherein R E is hydrogen, or an 
aliphatic, heteroaliphaticAaryl, heteroaryl; alkylaryl, or alkylheteroaryl moiety, and R F 
is an aliphatic, heteroaliphatic, aryl, heteroaryl, alkylaryl, or alkylheteroaryl moiety, 
whereby at least one of Re oV R f represents an aryl, heteroaryl, alkylaryl, or 
alkylheteroaryl moiety; \ 

whereby at least one of said aryl, heteroaryl, alkylaryl, or alkylheteroaryl 
moieties described above is substituted by at least one phosphorus moiety. 

89. The compound of claim 88, wherein Rc is a moiety as described above bearing 
one or more phosphorus moieties of rormula i through viii: 



o o 

ii ii 




YRi YR-i 



11 



ill 




IV 



VI 




(RiY)OC. 




►0<YR,)2 



VI 1 



VI 11 
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v wherein each occurrence of M is independently CV 2 , -NV-, -O- or -S-, 
wherein each occurrence of V is independently hydrogen, OH, halogen, or aliphatic; 
each occurrence of Y is independently a covalent bond, -O-, -S- or N(Rj)2, wherein 
Rj, for each occurrence, is independently hydrogen, aliphatic, heteroaliphatic, aryl, 
heteroaryl, alkylaryl, or alkylheteroaryl; each occurrence of x is independently 1 or 2 
and each occurrence of Ri is independently hydrogen, aliphatic, heteroaliphatic, aryl, 
heteroaryl, alkymryl, alkylheteroaryl, a prodrug or pharmaceutically acceptable 
derivative. \ 

90. The compounckof claim 88, wherein Rc is any one of structures ix-xvi: 




(YR^zOP POJYROa (YRi) 2 OP\ PO(YR 1 ) 2 

xv \ xvi 

wherein each occurrence of M is independently CV2 , -NV-, -O- or -S-, 

wherein each occurrence of V is independently hydrogen, OH, halogen, or aliphatic; 

each occurrence of Y is independently a covalent bondX-O-, -S- or N(Rj)2, wherein 

Rj, for each occurrence, is independently hydrogen, aliphatic, heteroaliphatic, aryl, 

heteroaryl, alkylaryl, or alkylheteroaryl; each occurrence of x is independently 0-6, 
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aQd in certain embodiments is 1-2; wherein L is CW, wherein W is hydrogen, 
aliphatic, heteroaliphatic, or hydroxyl; and each occurrence of Ri is independently 
hydrogen, aliphatic, heteroaliphatic, aryl, heteroaryl, alkylaryl, alkylheteroaryl, a 
prodrug or^pharmaceutically acceptable derivative; and 

wherein each occurrence of R2 independently represents from 0-3 substituents 
independently selected from the group consisting of halogen, lower alkyl, lower 
alkenyl, aryl, heteroaryl, carbonyl, thiocarbonyl, ketone, aldehyde, amino, acylamino, 
amido, amidino, cyano, nitro, azido, sulfonyl, sulfoxido, sulfate, sulfonate, sulfamoyl, 
sulfonamido, phosphorVl, phosphorothioate, phosphonate, phosphinate, -(CH2)palkyl, 
-(CH 2 ) p alkenyl, -(CH 2 ) p \lkynyl, -(CH 2 ) p aryl, -(CH 2 ) p aralkyl, -(CH 2 ) p OH, -(CH 2 ) p O- 
lower alkyl, -(CH 2 ) p O-lowV alkenyl, -0(CH 2 ) p R, -(CH 2 ) p SH, -(CH 2 ) p S-lower alkyl, 
-(CH 2 ) p S-lower alkenyl, -S(OH 2 ) n R, -(CH 2 ) p N(R) 2 , -(CH 2 ) p NR-lower alkyl, - 
(CH 2 ) p NR-lower alkenyl, -NR(jCH 2 ) p R, and protected forms of the above, wherein R 
represents, independently for eacrkoccurrence, hydrogen, or substituted or 
unsubstituted aryl, heterocycle, heteroaryl, alkylaryl, alkenyl, or alkyl, and wherein- 
each occurrence of p independently represents an integer from 0-10. 

91 . The compound of claim 89 or claJrn 90, wherein at least one occurrence of Y 
isO. \ 

92. The compound of claim 89 or claim 9CL wherein each occurrence of Y is O. 

93. The compound of claim 89 or claim 90, ^herein at least one of Y is a covalent 
bond. \ 

94. The compound of claim 88, wherein Rc is a moiety as described above bearing 
one or more phosphorus moieties having the structure \P(0)YRgYRh, wherein Rg and 
Rh, for each occurrence, are independently hydrogen, o\ substituted or unsubstituted 
aliphatic, heteroaliphatic, aryl, heteroaryl, alkylaryl, or alkylheteroaryl, and each 
occurrence of Y is independently a covalent bond, -O-, -S\ or N(Rj) 2 , wherein Rj, for 
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eacR\pccurrence, is independently hydrogen, aliphatic, heteroaliphatic, aryl, 
heteroaryl, alkylaryl, or alkylheteroaryl. 



c 



4V: 



W 



95. The Compound of claim 89 or 94, wherein Rc is -ZR E , wherein Z is -O, -S-, 
or NRf, wherein Re is hydrogen, or an aliphatic, heteroaliphatic, aryl, heteroaryl, 

10 alkylaryl, or alkylheteroaryl moiety, and Rp is an aliphatic, heteroaliphatic, aryl, 
heteroaryl, alkylaryL or alkylheteroaryl moiety, whereby at least one of Re or Rp 
represents an aryl, heteroaryl, alkylaryl, or alkylheteroaryl moiety, whereby at least 
one of said aryl, heteroaryl, alkylaryl, or alkylheteroaryl moieties is substituted by at 
least one phosphorus mok 

15 

96. The compound of claiin 89 or 94, wherein the aryl, heteroaryl, alkylaryl, or 
alkylheteroaryl moiety is furtheksubstituted with 0-3 substituents selected from the 
group consisting of halogen, lowe\ alkyl, lower alkenyl, aryl, heteroaryl, carbonyl, 
thiocarbonyl, ketone, aldehyde, amino, acylamino, amido, amidino, cyano, nitro, 

20 azido, sulfonyl, sulfoxido, sulfate, sulfonate, sulfamoyl, sulfonamido, phosphoryl, 
phosphorothioate, phosphorothicate, pnbsphonate, phosphinate, -(CH2)palkyl, - 
(CH 2 ) p alkenyl, -(CH 2 ) p alkynyl, -(CH 2 ) p aWl, -(CH 2 ) p aralkyl, -(CH 2 ) p OH, -(CH 2 ) p O- 
lower alkyl, -(CH 2 ) p O-lower alkenyl, -0(ck) n R, -(CH 2 ) p SH, -(CH 2 ) p S-lower alkyl, 
-(CH 2 ) p S-lower alkenyl, -S(CH 2 ) n R, KCH 2 ) p W) 2 , -(CH 2 ) p NR-lower alkyl, - 

25 (CH 2 ) p NR-lower alkenyl, -NR(CH 2 ) n R, and protected forms of the above, wherein R 
represents, independently for each occurrence, hyotogen, or substituted or 
unsubstituted aryl, heterocycle, heteroaryl, alkylaryl,\alkenyl, or alkyl, and wherein 
each occurrence of p independently represents an integfer from 0-10. 



30 97. The compound of claim 89, wherein Rc is substituted with at least one 
phosphorus moiety of formula i or iv.. 



98. The compound of claim 89 or 94, wherein R\ is hydrogen. 



35 99. The compound of claim^K&or 94, wherein R D is hydrogen. 
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lOOv The compound of claim 89 or 94, wherein R B is an aryl, heteroaryl, alkylaryl, 
or alkylheteroaryl optionally substituted with one or more halogen groups. 



10 



101 . The cohmound of claim 100, wherein the halogen is chlorine. 

102. The compound of claim 100, wherein Rb is phenyl. 



7 c^ 



15 



103. The compound of claim 89 or 94, wherein Ra is an aryl, heteroaryl, alkylaryl, 
or alkylheteroaryl moiety optionally substituted with one or more hydroxyl moieties. 

104. The compound of claim 89 cu: 94, wherein Ra is a substituted or unsubstituted 
branched or unbranched, cyclic or acyclic aliphatic or heteroaliphatic moiety 
optionally substituted by one of more hydroxyl moieties. 



20 1 05. The compound of claim 89 or 94, wherein Ra is a branched or unbranched, 
cyclic or acyclic aliphatic or heteroaliphatic moiety. 



4 d\> 



25 



30 



106. The compound of claim 105, wherein R A is yH(CH 3 ) 2 , Me, cyclopentyl or 
cyclohexyl. 

107. The compound of claim 1 or 2, wherein Rc is cyclic or acyclic aliphatic or 
heteroaliphatic, or -ZRe, wherein Z is -O-, -S-, or NR F , wherein Re is hydrogen, or an 
aliphatic, heteroaliphatic, aryl, heteroaryl, alkylaryl, or alkylnteteroaryl moiety, and Rp 
is an aliphatic, heteroaliphatic, aryl, heteroaryl, alkylaryl, or alkylheteroaryl moiety, 
whereby at least one of Re or Rf represents a cyclic or acyclic aliphatic or 
heteroaliphatic moiety. 



108. The compound of claim 1, wherein Rc is defined as above, and wherein one or 
more of said cyclic or acyclicNiliphatic or heteroaliphatic moieties described above is 
35 substituted with one or more phosphorus moieties having the structure: 
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YR, YR 



wherein each occurrence of M is independently CV2 , -NV-, -O- or -S-, 
wherein each occurrence of V is independently nydrogen, OH, halogen, or aliphatic; 
each occurrence of Y is independently a covalent tWd, -O, -S- or N(Rj) 2 , wherein 
Rj, for each occurrence, is independently hydrogen, alfohatic, heteroaliphatic, aryl, 
heteroaryl, alkylaryl, or alkylheteroaryl; each occurrences^* x is independently 1 or 2; 
and each occurrence of Ri is independently hydrogen, aliphatic, heteroaliphatic, aryl, 
heteroaryl, alkylaryl, alkylheteroaryl, a prodrug or pharmaceutic^lly acceptable 
derivative. " 



109. The compound of cfehn 108, wherein at least one occurrence of Y is O. 



110. The compound of claim 10o>swherein each occurrence of Y is O. 



111. The compound of claim 2, whereirr^t least one of Y is a covalent bond. 



112. The compound of claim 1, wherein Rc is etefined as above, and wherein one or 
more of said cyclic or acyclic aliphatic or heteroaliphatic moieties described above is 
substituted with one or more phosphorus moieties having the structure: - 
P(0)YRgYR h , wherein Rg and Rh, for each occurrence, ^e independently hydrogen, 
or substituted or unsubstituted aliphatic, heteroaliphatic, aryk heteroaryl, alkylaryl, or 
alkylheteroaryl, and each occurrence of Y is independently a covalent bond, -O-, -S- 
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5 or N(Rj) 2 , wherein Rj, for each occurrence, is independently hydrogen, aliphatic, 
heteroaliphatic, aryl, heteroaryl, alkylaryl, or alkylheteroaryl. 



V 



113. The compound of clajm 108 or 1 12, wherein R3 is -ZRe, wherein Z is -O-, -S-, 
or NR F , wherein Re is hydrog&n, or an aliphatic, heteroaliphatic, aryl, heteroaryl, 
1 0 alkylaryl, or alkylheteroaryl moiety, and Rp is an aliphatic, heteroaliphatic, aryl, 
heteroaryl, alkylaryl, or alkylheteroawl moiety, whereby at least one of R E or Rp 
represents an aryl, heteroaryl, alkylaryl^or alkylheteroaryl moiety, whereby at least 
one of said aryl, heteroaryl, alkylaryl, or alkylheteroaryl moieties is substituted by at 
least one phosphorus moiety. 



15 



4¥ 



20 



•iV 6 



25 



30 



114. The\pmpound of claim 108 or 112, wherein the one or more cyclic or acyclic 
aliphatic or heWoaliphatic moieties are further substituted with 0-3 substituents 
selected from the sroup consisting of halogen, lower alkyl, lower alkenyl, aryl, 
heteroaryl, carbonyl^diiocarbonyl, ketone, aldehyde, amino, acylamino, amido, 
amidino, cyano, nitro, jmdo, sulfonyl, sulfoxido, sulfate, sulfonate, sulfamoyl, 
sulfonamido, phosphoryl, phosphorothioate, phosophorothicate, phosphonate, 
phosphinate, -(CH 2 )palkyl, -(CH 2 ) p alkenyl, -(CH 2 ) p alkynyl, -(CH 2 ) p aryl, - 
(CH 2 ) p aralkyl, -(CH 2 ) p OH, -(Cto 2 ) p O-lower alkyl, -(CH 2 ) p O-lower alkenyl, - 
0(CH 2 ) n R, -(CH 2 ) p SH, -(CH 2 ) p sV>wer alkyl, -(CH 2 ) p S-lower alkenyl, -S(CH 2 ) n R, - 
(CH 2 ) p N(R) 2 , -(CH 2 ) p NR-lower alk\ -(CH 2 ) p NR-lower alkenyl, -NR(CH 2 ) n R, and 
protected forms of the above, wherein R\represents, independently for each 
occurrence, hydrogen, or substituted or un^ubstituted aryl, heterocycle, heteroaryl, 
alkylaryl, alkenyl, or alkyl, and wherein eaclrspccurrence of p independently 
represents an integer from 0-10. 

115. The compound of claim 108, wherein Rc is^jibstituted with at least one 
phosphorus moiety of formula i or iv. 



116. The compound of claim 108 or 1 12, wherein R\ isNhydrogen. 



35 
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118. The compound of claim 108 or 1 12, wherein Rb is an aryl, heteroaryl, 
alkylaryl, or alkylheteroaryl optionally substituted with one or more halogen groups. 

119. The compound of claim 118, wherein the halogen is chlorine. 

120. The compound onclaim 118, wherein Rb is phenyl. 

121. The compound of claim 108 or 1 12, wherein Ra is an aryl, heteroaryl, 
alkylaryl, or alkylheteroaryl moiety optionally substituted with one or more hydroxyl 
moieties. \ 

122. The compound of claim 108 or 1 12, wherein Ra is a substituted or 
unsubstituted branched or unbranched, cyclic or acyclic aliphatic or heteroaliphatic 
moiety optionally substituted by one of more hydroxyl moieties. 

123. The compound of claim 108 or rl2, wherein R A is a branched or unbranched, 
cyclic or acyclic aliphatic or heteroaliphatic moiety. 

124. The compound of claim 123, wherein\R A is CH(CH3)2, Me, cyclopentyl or 
cyclohexyl. \ 

125. A compound having the structure: \ 
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HN 




A. 




Rd 



\ 



wherein Ra is Hydrogen, an aliphatic, heteroaliphatic, aryl, heteroaryl, 
alkylaryl, or alkylheteroaryl moiety; Rc and Rd are each independently hydrogen, 
halogen, an aliphatic, heteroaliphatic, aryl, heteroaryl, alkylaryl, or alkylheteroaryl 
moiety, or -ZRe, wherein Z is -O-, -S-, or NRp, wherein Re is hydrogen, or an 
aliphatic, heteroaliphatic, aryl, heteroaryl, alkylaryl, or alkylheteroaryl moiety, and R F 
is an aliphatic, heteroaliphatic, aryl/heteroaryl, alkylaryl, or alkylheteroaryl moiety, 
wherein in each of the foregoing groups each aliphatic, heteroaliphatic, alkylaryl, or 
alkylheteroaryl moiety may be branched>or unbranched, cyclic or acyclic and 
substituted or unsubstituted, and each aryl apd heteroaryl moiety may be substituted 
or unsubstituted; 

wherein n is 0-2; wherein P x is a phosphorus containing moiety having the 
structure -P(X)YR G YR H? wherein X is independently an alkyl moiety, =0 or =S; Rq 
and Rh, for each occurrence, are independently hyotogen, or substituted or 
unsubstituted aliphatic, heteroaliphatic, aryl, heteroaAl, alkylaryl, or alkylheteroaryl, 
and each occurrence of Y is independently a covalent bVnd, -O-, -S- or N(Rj>2, 
wherein Rj, for each occurrence, is independently hydrogen, aliphatic, heteroaliphatic, 
aryl, heteroaryl, alkylaryl, or alkylheteroaryl; 
or is a phosphorus moiety having any one of structures i-viii: 
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o o 

R.Y^I^^H^YR, R 1 Y / |^M X ^ Y R 1 
YRi | O YR, I 




O O 



in 

O O 



vi 



H S 

(RiYJOC^^^N ^ 

PO(YR 1 ) 2 

viii 



wherein each occurrencespf M is independently CH 2 , CHV, CHOH, or CV2; 
each occurrence of Y is independently a covalent bond, -O-, -S- or N(Rj) 2 , wherein 
Rj, for each occurrence, is independently hydrogen, aliphatic, heteroaliphatic, aryl, 
heteroaryl, alkylaryl, or alkylheteroaryl;Vherein V is a halogen; each occurrence of x 
is independently 1-6, and in certain embodiments is 1 or 2; and each occurrence of Ri 
is independently hydrogen, aliphatic, heteroaliphatic, aryl, heteroaryl, alkylaryl, 
alkylheteroaryl, a prodrug or pharmaceutically acceptable derivative; and wherein M 
is 1-3. 

126. The compound of claim 125, wherein at least orite of Y is O. 

127. The compound of claim 125, wherein each occurrence of Y is O. 

128. The compound of claim 125, wherein at least one of Y isV covalent bond. 

i-S&^TTie compound of claim 7aa, wherein the aryl moiety is further substituted 
with 0-3 substitaeiitsselected from the group consisting of halogen, lower alkyl, 
lower alkenyl, aryl, heteroar>^Gatbonyl, thiocarbonyl, ketone, aldehyde, amino, 
acylamino, amido, amidino, cyano, nitroTazidej^idfonyl, sulfoxido, sulfate, sulfonate, 
sulfamoyl, sulfonamido, phosphoryl, phosphorothioateTpR^rsphonate, phosphinate, - 
(CH 2 ) p alkyl, -(CH 2 ) p alkenyl, -(CH 2 ) p alkynyl, -(CH 2 ) p aryl, -(CHsJ^Ilcyi-^ 



Page 148 of 170 

NovelPurines2.doc 

Express Mail number: EL603009835US 



TSHaigOH, -(CH 2 ) p O-lower alkyl, -(CH 2 ) p O-lower alkenyl, -0(CH 2 ) n R, -(CH 2 ) p SH, 
-(CH 2 ) p S^w^^ alkenyl, -S(CH 2 ) n R, -(CH 2 ) p N(R) 2 , - 

(CH 2 )pNR-lower alkyl, -(CH^JpNR^ower alkenyl, -NR(CH 2 ) n R, and protected forms 
of the above, wherein R represents, independeHttyJSsreach occurrence, hydrogen, or 
substituted or unsubstituted aryl, heterocycle, heteroaryl, alKyteryl > ^alkenyl, or alkyl, 
and wherein each occurrence of p independently represents an integer frorn^tO^ 

130. \ The compound of claim 125, wherein the aryl, heteroaryl, alkylaryl, or 
alkylhet^roaryl moiety is substituted with a phosphorus moiety of formula i or iv. 

131. The compound of claim 1 25, wherein Ri is hydrogen. 

132. The compound of claim 125, wherein Rq is hydrogen. 

133. The compounclof claim 125, wherein Rc is -ZRe, and Z is -NRp, wherein Re is 
hydrogen or a substituted or unsubstituted aliphatic, heteroaliphatic, aryl, heteroaryl, 
alkylaryl, or alkylheteroara, and Rf is hydrogen or a substituted or unsubstituted 
aliphatic, heteroaliphatic, aryl, heteroaryl, alkylaryl, or alkylheteroaryl. 

134. The compound of claim 133, wherein the aliphatic, heteroaliphatic, aryl, 
heteroaryl, alkylaryl, and alkylhetetoaryl moieties are further substituted by one or 
more substituents selected from the group consisting of alkyl, aryl, heteroalkyl, 
heteroaryl, hydroxy, acyloxy, thio, or substituted or unsubstituted amino. 

135. The compound of claim 125, wherem Rc is -ZRe, and Z is NRf, wherein Re is 
hydrogen and Rp is a branched or unbrancheaScyclic or acyclic aliphatic moiety 
substituted with one or more hydroxy or acyloxV moieties. 

136. The compound of claim 135, wherein said aliphatic moiety substituted with 

one or more hydroxy or acyloxy moieties is selected from the group consisting of 

-(CH)(CHCH 3 CH 3 )CH 2 OH, -(CH 2 ) n OH, (CH 2 ) n OAc an\-CH(CH 2 OH)(CH 2 OH), 

wherein n is 1-5. \ 
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137. Tne compound of claim 125, wherein Rc is -ZRe, and Z is NRf, wherein R E is 
hydrogenAand Rf is a branched or unbranched, cyclic or acyclic aliphatic moiety 
substitutedVvith one or more substituted or unsubstituted amino groups. 

138. The compound of claim 137, wherein said one or more substituted or 
unsubstituted amino groups are each independently selected from the group consisting 
of NH 2 , NR K H, Nk K R L , -(CH 2 )nNH 2 ; -(CH^NRgH; and -(CH 2 ) n NR L R M , wherein R K , 
Rl and R M are each Indpendently a substituted or unsubstituted, branched or 
unbranched aliphatic, iieteroaliphatic, aryl, heteroaryl, alkylaryl, or alkylheteroaryl 
moiety. \ 

139. The compound of claim 138, wherein Rc is an amino group substituted with 
an alkyl moiety. \ 

140. The compound of claim 13*9, wherein the alkyl moiety is methyl, ethyl, propyl, 
butyl, pentyl, hexyl, cyclopentyl, oncyclohexyl. 

141 . The compound of claim 138, wherein Rc is an amino group substituted with 
one or more pyrazolyl groups. \ 

142. The compound of claim 138, whereinNRc is an amino group substituted with 
one or more pyridyl groups. \ 

143. The compound of claim 138, wherein Rc is>an amino group substituted with 
one or more 5- or 6-membered rings substituted witnume or two O, N or S atoms, or 
any combination thereof. \ 

144. The compound of claim 125, wherein Rc is -ZRe, 2uid Z is -O-; and Re is a 
branched or unbranched, cyclic or acyclic, substituted or unsubstituted alkyl or 
heteroalkyl moiety; or is a substituted or unsubstituted aryl, hVteroaryl, alkylaryl, or 
alkylheteroaryl moiety. \ 
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145\ The compound of claim 144, wherein said alkyl, heteroalkyl, aryl, heteroaryl, 
alkylaryk or alkylheteroaryl moiety is further substituted with one or more groups 
selected froto the group consisting of halogen, branched or unbranched alkyl, 
heteroalkyl, ar^l, heteroaryl, alkylaryl, or alkylheteroaryl. 

146. The compouhd of claim 144, wherein Rc is a substituted or unsubstituted 
methoxy, ethoxy, propyloxy, butyloxy, or pentyloxy group. 

147. The compound of claim 144, wherein Rc is an alkoxy moiety further 
substituted with an amino, heteroalkyl or heteroaryl moiety. 

148. The compound of claim 14 A wherein Rc is an alkoxy moiety substituted with 
a pyrazolyl moiety. \ 

149. The compound of claim 147, wherein Rc is an alkoxy moiety substituted with 
a pyridyl moiety. \ 

150. The compound of claim 125, wherein R> is -ZR E , and Z is -S-; and Re is a 
branched or unbranched, cyclic or acyclic, substituted or unsubstituted alkyl or 
heteroalkyl moiety; or is a substituted or unsubstituted aryl, heteroaryl, alkylaryl, or 
alkylheteroaryl moiety. \ 

151. The compound of claim 150, wherein said alkylXheteroalkyl, aryl, heteroaryl, 
alkylaryl, or alkylheteroaryl moiety is further substitutedVvith one or more groups 
selected from the group consisting of halogen, branched on unbranched alkyl, 
heteroalkyl, aryl, heteroaryl, alkylaryl, or alkylheteroaryl. \ 

1 52. The compound of claim 151, wherein Rc is a substituted or unsubstituted 
methylthio, ethylthio, propylthio, butylthio, or pentylthio. \ 
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5 1^53. The compound of claim 152, wherein Rc is an thioalkyl moiety further 
substiHrted with an amino, heteroalkyl or heteroaryl moiety. 



10 



154. The compound of claim 153, wherein Rc is an thioalkyl moiety substituted 
with a pyrazolyl moiety. 



155. The compound of clar 
with a pyridyl moiety. 



153, wherein Rc is an thioalkyl moiety substituted 



156. The compound of claim 1 53, wherein R A is an aryl, heteroaryl, alkylaryl, or 
1 5 alkylheteroaryl moiety optionally substituted with one or more hydroxyl moieties. 



20 



4 d/mr^ 



157. The compound of claim 125, wherein R A is a substituted or unsubstituted 
branched or unbranched, cyclic or acyclic aliphatic or het^paliphatic moiety 
optionally substituted by one of more hydroxyl moieties. 

58. A compound having the structure: 



Px 



m 




HN 



AK 



( Px fm 



N 
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wherein R A is hydrogen, an aliphatic, heteroaliphatic, aryl, heteroaryl, 
alkylaryl, V alkylheteroaryl moiety; R B is an aliphatic, heteroaliphatic, aryl, 
heteroaryl, alkylaryl, or alkylheteroaryl moiety; and Rd is hydrogen, halogen, an 
aliphatic, heteroaliphatic, aryl, heteroaryl, alkylaryl, or alkylheteroaryl moiety, or - 
ZRe, wherein Z k -O-, -S-, or NRf, wherein Re is hydrogen, or an aliphatic, 
heteroaliphatic, aryl, heteroaryl, alkylaryl, or alkylheteroaryl moiety, and Rf is an 
aliphatic, heteroalipHatic, aryl, heteroaryl, alkylaryl, or alkylheteroaryl moiety, 
wherein in each of the toregoing groups each aliphatic, heteroaliphatic, alkylaryl, or 
alkylheteroaryl moiety mby be branched or unbranched, cyclic or acyclic and 
substituted or unsubstituteal and each aryl and heteroaryl moiety may be substituted 
or unsubstituted; \ 

wherein AK is a linear or branched, cyclic or acyclic, substituted or unsubstituted 
aliphatic or heteoraliphatic moiety; and wherein HA is absent, -O-, -S- or -NH-; 

wherein P x is a phosphorus\ontaining moiety having the structure - 
P(X)YRgYR h , wherein X is independently an alkyl moiety, =0 or =S; Rg and R H , for 
each occurrence, are independently hydrogen, or substituted or unsubstituted 
aliphatic, heteroaliphatic, aryl, heteroaryl, lalkylaryl, or alkylheteroaryl, and each 
occurrence of Y is independently a covalenrbond, -O-, -S- or N(Rj>2, wherein Rj, for 
each occurrence, is independently hydrogen, aliphatic, heteroaliphatic, aryl, 
heteroaryl, alkylaryl, or alkylheteroaryl; \ 

or is a phosphorus moiety having any one of structures i-viii: 




in 




VI 1 



vin 
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* 



wherein each occurrence of M is independently CH 2 , CHV, CHOH, oy^r\ 2 \ 
each occurrence of Y is independently a covalent bond, -O-, -S- or N^Rj^ wherein 
Rj, for each occurrence, is independently hydrogen, aliphalieffieteroaliphatic, aryl, 
heteroaryl, alkylaryl, or alkylheteroaryl; whereii^yisa halogen; each occurrence of x 
is independently 1-6, and in certain ejpbtftfiments is 1 or 2; and each occurrence of Ri 
is independently hydrogen^aH^fiatic, heteroaliphatic, aryl, heteroaryl, alkylaryl, 
alkylheteroaryL^^rtKlmg or pharmaceutically acceptable derivative; and 
lerein m is 1-3. 



159. \ The compound of claim 158, wherein Px is formula i-vii, m is 1, and one or 
1 5 more occurrences of Y is O. 

160. The compound of claim 158, wherein one or more occurrences of Y is a 
covalent bond. 

20 161. The compoiikd of claim 158, wherein HA is -O- or — S- 



25 



162. The compound of\claim 158, wherein HA is -NH- 

163. The compound of claim 158, wherein HA is absent. 

164. The compound of claim 1>8, wherein Px is -P(X)YRoYR H , one or more 
occurrences of Y is O, X is O, Rg anii^RH are each hydrogen or aliphatic, and m is 2 
or 3. 



30 165. The compound of claim 158, wherein one or more occurrences of Ri is 
hydrogen. 



35 



166. The compound of claim 158, wherein one or more of Rg, Rh, Ri are each 
independently alkyl, heteroalkyl, aryl, heteroaryl, alkylaryl, or alkylheteroaryl. 

167. The compound of claim 158, wherein R D is hydrogen. 

Page 154 of 170 

NovelPurines2.doc 

Express Mail number: EL603009835US 



f^8. The compound of claim 158, wherein Rb is an aryl, heteroaryl, alkylaryl, or 
alkyiheteroaryl optionally substituted with one or more halogen groups. 

169. TT^e compound of claim 168, wherein the halogen is chlorine. 

170. The compound of claim 168, wherein Rb is phenyl. 

171 . The compound of claim 158, wherein R A is an aryl, heteroaryl, alkylaryl, or 
alkylheteroaryl moietVoptionally substituted with one or more hydroxyl moieties. 

172. The compound of claim 158, wherein R A is a substituted or unsubstituted 
branched or unbranched, cyclic or acyclic aliphatic or heteroaliphatic moiety 
optionally substituted by one ormore hydroxyl moieties. 

173. The compound of claim 158,\vherein Ra is a branched or unbranched, cyclic 
or acyclic aliphatic or heteroaliphatic moiety. 

174. The compound of claim 173, whereik R A is CH(CH3) 2 , Me, cyclopentyl or 
cyclohexyl. \ 

175. A pharmaceutical composition comprisingNhe compound of claim 1, 2, 125, or 
158, and a pharmaceutical^ acceptable carrier or exoipient. 

1 76. A method for treating bone-related disorders comprising: 

administering to a subject in need thereof a therapeutically effective amount of 
a compound having the formula: \ 
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(I) 

wh^ein R A is hydrogen, an aliphatic, heteroaliphatic, aryl, heteroaryl, 
alkylaryl, or alkylheteroaryl moiety; Rb is an aliphatic, heteroaliphatic, aryl, 
heteroaryl, alkylafcyl, or alkylheteroaryl moiety; Rc and Rd are each independently 
1 0 hydrogen, halogen, an aliphatic, heteroaliphatic, aryl, heteroaryl, alkylaryl, or 
alkylheteroaryl moiety ,\r -ZRe, wherein Z is -O-, -S-, or NRf, wherein Re is 
hydrogen, or an aliphatic, heteroaliphatic, aryl, heteroaryl, alkylaryl, or 
alkylheteroaryl moiety, and Re is an aliphatic, heteroaliphatic, aryl, heteroaryl, 
alkylaryl, or alkylheteroaryl motety, wherein in each of the foregoing groups each 
1 5 aliphatic, heteroaliphatic, alkylarykor alkylheteroaryl moiety may be branched or 
unbranched, cyclic or acyclic and substituted or unsubstituted, and each aryl and 
heteroaryl moiety may be substituted orNjnsubstituted; 

whereby at least one of Ra, Rb, Rc\r Rd as defined above, is substituted by 
one or more phosphorus moieties. 

20 

177. The method of claim 176, wherein, either of Rb or Rc is a cyclic or acyclic, 
substituted or unsubstituted aliphatic or heteroaliphatic moiety, or is an aryl, 
heteroaryl, alkylaryl, or alkylheteroaryl moiety substituted with one or more 
phosphorus moieties, wherein the one or more phosphorous moieties are each 

25 independently a group having the structure -P(X)YRcYRH ? \/herein X is 

independently an alkyl moiety, =0 or =S; Rc and Rh, for eachyoccurrence, are 
independently hydrogen, or substituted or unsubstituted aliphatifc, heteroaliphatic, 
aryl, heteroaryl, alkylaryl, or alkylheteroaryl, and each occurrencevof Y is 
independently a covalent bond, -O-, -S- or N(Rj)2, wherein Rj, for ekch occurrence, is 

30 independently hydrogen, aliphatic, heteroaliphatic, aryl, heteroaryl, alkylaryl, or 
alkylheteroaryl; 
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or the one or more phosphorus moieties are each independently a group having 
any We of structures i-viii having the structure: 



o 

ii 



YR, YRi 



\RiY^|">^ F h Y R 1 
YRi | YR, 

iv 

VP Q 

y * P 
^N^iW^yr, 

YRA YRi 



O O 
II 



A 



YR, O Y R, 

ii i" 

O O O O 

Si "1 

R,Y^Mx^||^YR, R^^mT^YR, 
YR, | O Y R, | 



<R,Y)OC. 



M 



vi 



*PO(YR,) 2 



wherein each occurrenceVf M is independently CV2 , -NV-, -O- or -S-, 
wherein each occurrence of V is independently hydrogen, OH, halogen, or aliphatic; 
each occurrence of Y is independently a covalent bond, -O-, -S- or N(Rj)2, wherein 
Rj, for each occurrence, is independently hydrogen, aliphatic, heteroaliphatic, aryl, 
heteroaryl, alkylaryl, or alkylheteroaryl; each occurrence of x is independently 1-6, 
and in certain embodiments is 1 or 2; and each occurrence of Ri is independently 
hydrogen, aliphatic, heteroaliphatic, aryl, heteroaryl, alkylaryl, alkylheteroaryl, a 
prodrug or pharmaceutical^ acceptable derivative. 



178. The method of claim 176, wherien R A , Rb> %; or R D , as defined above, is 
additionally substituted with 0-3 substituents selectedxfrom the group consisting of 
halogen, lower alkyl, lower alkenyl, aryl, heteroaryl, caroonyl, thiocarbonyl, ketone, 
aldehyde, amino, acylamino, amido, amidino, cyano, nitra, azido, sulfonyl, sulfoxido, 
sulfate, sulfonate, sulfamoyl, sulfonamido, phosphoryl, phosphorothioate, 
phosphonate, phosphinate, -(CH2)palkyl, -(CH2)palkenyl, -(GH2)palkynyl, - 
(CH 2 ) p aryl, -(CH 2 ) p aralkyl, -(CH 2 ) p OH, -(CH 2 ) p O-lower alkyk -(CH 2 ) p O-lower 
alkenyl, -0(CH 2 ) n R, -(CH 2 ) p SH, -(CH 2 ) p S-lower alkyl, -(CH 2 )pS-lower alkenyl, - 
S(CH 2 ) n R, -(CH 2 ) p N(R) 2? -(CH 2 ) p NR-lower alkyl, -(CH 2 ) p NR-lo\er alkenyl, - 
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JR(CH2)nR 5 and protected forms of the above, wherein R represents, independently 
for^ach occurrence, hydrogen, or substituted or unsubstituted aryl, heterocycle, 
heterofcryl, alkylaryl, alkenyl, or alkyl, and wherein each occurrence of p 
independently represents an integer from 0-10. 



179. The method of claim 1 76, wherein Rb, Rc or Rd is independently a moiety 
having the structure ix-xvi: 



Mx 



Mx 




PO(YI^)2 
lx PO(YR 1 ) 2 x x 




R 2 

POOTROa 




CO(YR0 



(RiYJOC^ XI 

m* 




Mx 



N 



R 2 



CO(YR 



R 2 



(R 1 Y) 2 OP N\ PO(YRi)2 

xii PO(YR-|) 2 xill 



Mi 



Mx 





Mx 



O N PO(YR 1 ) 2 

xiv 



Mx 
I 

Mx^ ^Mx Mx \ ^x 

II I \ I 

(YR^OP PO(YR t ) 2 (YRi) 2 OP \ PO(YR 1 ) 2 



wherein each occurrence of M is independently OY2 , -NV-, -O- or -S-, 
wherein each occurrence of V is independently hydrogen, OH, halogen, or aliphatic; 
each occurrence of Y is independently a covalent bond, -O-X-S- or N(Rj) 2 , wherein 
Rj, for each occurrence, is independently hydrogen, aliphatic,\heteroaliphatic, aryl, 
heteroaryl, alkylaryl, or alkylheteroaryl; each occurrence of x ik independently 0-6, 
and in certain embodiments is 1-2; wherein L is CW, wherein w\is hydrogen, 
aliphatic, heteroaliphatic, or hydroxyl; and each occurrence of Rj lis independently 
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hydrogen, aliphatic, heteroaliphatic, aryl, heteroaryl, alkylaryl, alkylheteroaryl, a 
proojug or pharmaceutically acceptable derivative; and 

wherein each occurrence of R2 independently represents from 0-3 substituents 
independently selected from the group consisting of halogen, lower alkyl, lower 
alkenyl, afyl, heteroaryl, carbonyl, thiocarbonyl, ketone, aldehyde, amino, acylamino, 
amido, amidmo, cyano, nitro, azido, sulfonyl, sulfoxido, sulfate, sulfonate, sulfamoyl, 
sulfonamido, plwsphoryl, phosphorothioate, phosphonate, phosphinate, -(CH2)palkyl, 
-(CH 2 ) p alkenyl, ^CH 2 ) p alkynyl, -(CH 2 ) p aryl, -(CH 2 ) p aralkyl, -(CH 2 ) p OH, -(CH 2 ) p O- 
lower alkyl, -(CH 2 )pO-lower alkenyl, -0(CH 2 ) n R, -(CH 2 ) p SH, -(CH 2 ) p S-lower a lkyl, 
-(CH 2 ) p S-lower alkenyL -S(CH 2 ) n R, -(CH 2 ) p N(R) 2 , -(CH 2 ) p NR-lower alkyl, - ; 
(CH 2 ) p NR-lower alkenyl,\-NR(CH 2 ) p R, and protected forms of the above, wherein R 
represents, independently for each occurrence, hydrogen, or substituted or 
unsubstituted aryl, heterocyclev heteroaryl, alkylaryl, alkenyl, or alkyl, and wherein 
each occurrence of p independently represents an integer from 0-10. 

1 80. A method of treating or preventing bone disorders comprising administering to 
a subject in need thereof a compound haying the formula: 




wherein R A is hydrogen, an aliphatic, heteroaliphatic,\aryl, heteroaryl, 
alkylaryl, or alkylheteroaryl moiety; Rc and Rd are each independently hydrogen, 
halogen, an aliphatic, heteroaliphatic, aryl, heteroaryl, alkylaryl,V>r alkylheteroaryl 
moiety, or -ZR E , wherein Z is -O-, -S-, or NRp, wherein Re is hydrogen, or an 
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\ 



iliphatic, heteroaliphatic, aryl, heteroaryl, alkylaryl, or alkylheteroaryl moiety, and Rf 
is\an aliphatic, heteroaliphatic, aryl, heteroaryl, alkylaryl, or alkylheteroaryl moiety, 
whWein in each of the foregoing groups each aliphatic, heteroaliphatic, alkylaryl, or 
alkylheteroaryl moiety may be branched or unbranched, cyclic or acyclic and 
substituted or unsubstituted, and each aryl and heteroaryl moiety may be substituted 
or unsubstituted; 

wh6rein n is 0-2; wherein P x is a phosphorus containing group having the 
structure -P(X)YRgYRh, wherein X is independently an alkyl moiety, =0 or =S; Rg 
and Rh, for each occurrence, are independently hydrogen, or substituted or 
unsubstituted aliphatic, heteroaliphatic, aryl, heteroaryl, alkylaryl, or alkylheteroaryl, 
and each occurrence of Y is independently a covalent bond, -O-, -S- or N(Rj) 2 , 
wherein Rj, for each occurrence, is independently hydrogen, aliphatic, heteroaliphatic, 
aryl, heteroaryl, alkylaryl, or alkylheteroaryl; 
or is a phosphorus moiety any one of structures i-viii: 



VNr 

YRi 



O 
II 



o 

II 



YR, | YR, 



YR, O 



YR, | O 



O 

II 



Ri 

iii 

D O 

A 



O 

II 



YR, 



vi 



o 

II 



o 

II 



H 

(RiYtOC^ 



-or | ^m; I ^ YR, 

YR, YR, 



PO(YR,) 2 



wherein each occurrence of M is independently CH2, CHV, CHOH, or CV2; 
each occurrence of Y is independently a covalent bonci, -O-, -S- or N(Rj)2, wherein 
Rj, for each occurrence, is independently hydrogen, aliphatic, heteroaliphatic, aryl, 
heteroaryl, alkylaryl, or alkylheteroaryl; wherein V is a halogen; each occurrence of x 
is independently 1-6, and in certain embodiments is 1 or 2; and each occurrence of Ri 
is independently hydrogen, aliphatic, heteroaliphatic, aryl, heteroaryl, alkylaryl, 
alkylheteroaryl, a prodrug or pharmaceutically acceptable deriva^ve; and wherein M 
is 1-3. 
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!1 . A method of treating or preventing bone disorders comprising administering to 
a suoject in need thereof a therapeutically effective amount of a compound having the 
formui 




wherein R A is hydrogen, an aliphatic, heteroaliphatic, aryl, heteroaryl, 
alkylaryl, or alkylheteroaryl moiety; R B is an aliphatic, heteroaliphatic, aryl, 
heteroaryl, alkylaryl, or alkylheteroaryl moiety; anosR D is hydrogen, halogen, an 
aliphatic, heteroaliphatic, aryl, heteroaryl, alkylaryl, oi\alkylheteroaryl moiety, or - 
ZR E , wherein Z is -O-, -S-, or NR F , wherein Re is hydrogen, or an aliphatic, 
heteroaliphatic, aryl, heteroaryl, alkylaryl, or alkylheteroaryl moiety, and Rp is an 
aliphatic, heteroaliphatic, aryl, heteroaryl, alkylaryl, or alkylheteroaryl moiety, 
wherein in each of the foregoing groups each aliphatic, heteroaliphatic, alkylaryl, or 
alkylheteroaryl moiety may be branched or unbranched, cyclic or acyclic and 
substituted or unsubstituted, and each aryl and heteroaryl moiety may substituted 
or unsubstituted; 

wherein AK is a linear or branched, cyclic or acyclic, substituted or unsubstituted 
aliphatic or heteoraliphatic moiety; and wherein HA is absent, -O-, -S- or -NI 
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wherein P x is a phosphorus containing moiety having the structure 
P(X)YRgYR h , wherein X is independently an alkyl moiety, =0 or =S; Rfe and Rh, for 
each occurrence, are independently hydrogen, or substituted or unsuhjftituted 
aliphatic, heteroaliphatic, aryl, heteroaryl, alkylaryl, or alkylhetero^ryl, and each 
occurrence of Y is independently a covalent bond, -O-, -S- or NGRj)2, wherein Rj, for 
each occurrence, is independently hydrogen, aliphatic, heteroaliphatic, aryl, 
heteroaryl, alkylaryl, or alkylheteroaryl; 

or is a phosphorus moiety having any one of strictures i-viii: 

o o 



O 
II 



M x | YR, 
YRi YR 1 



vr 



YRi O t 



vr 



/I^^YR, 



YRi 



R.Y^I^M^I^YR, 
YRi | YR, 



O O 

jj H 

YR, YR, 



x | o 



Y 



o o 

YRi 



YRi 



vi 



wherein each occurrence of M is independently CH 2 , CUV, CHOH, or CV 2 ; 
each occurrence of Y is^ndependently a covalent bond, -O-, -S- or N(Rj)2, wherein 
Rj, for each occurrence, is independently hydrogen, aliphatic, heteroaliphatic, aryl, 
heteroaryl, alkylaryl, or alkylheteroaryl; wherein V is a halogen; each occurrence of x 
is independently/ 1-6, and in certain embodiments is 1 or 2; and each occurrence of Ri 
is independently hydrogen, aliphatic, heteroaliphatic, aryl, heteroaryl, alkylaryl, 
alkylheteroaryl, a prodrug or pharmaceutically acceptable derivative; and 
therein m is 1-3. 

1 82. The method of claim 1 7^, 1 80, or 1 8 1 , wherein the therapeutically effective 
amount is in the range of 0.01 mgAfcg to about 50 mg/kg. 



183. The method of claim 176, 180, or 18\ wherein the bone disorder is 
osteoporosis. 
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1 84. A method treating cancer comprising: 

administering to a subject in need thereof a therapeutically effective amount of 
a compounck having the structure: 




wherein R A is hydrogen, an aliphatic, heteroaliphatic, aryl, heteroaryl, 
alkylaryl, or alkylheteroaryl moiety; Rb is an aliphatic, heteroaliphatic, aryl, 
heteroaryl, alkylaryl, or alkylheteroaryl moiety; Rc and R D are each independently 
hydrogen, halogen, an aliphatic, heteroaliphatic, aryl, heteroaryl, alkylaryl, or 
alkylheteroaryl moiety, or -ZR E? wherein Z is -O-, -S-, or NR F , wherein Re is 
hydrogen, or an aliphatic, heteroaliphatic, aryl, heteroaryl, alkylaryl, or 
alkylheteroaryl moiety, and R F is an aliphatic, heteroaliphatic, aryl, heteroaryl, 
alkylaryl, or alkylheteroaryl moiety, wlierein in each of the foregoing groups each 
aliphatic, heteroaliphatic, alkylaryl, or alkylheteroaryl moiety may be branched or 
unbranched, cyclic or acyclic and substituted or unsubstituted, and each aryl and 
heteroaryl moiety may be substituted or unsubstituted; 

whereby at least one of R A? Rb, Rc or R d as defined above, is substituted by 
one or more phosphorus moieties; \ 

wherein Ra is not a heteroaliphatic moiety substituted by one or more 
phosphorus moieties. \ 

1 85. The method of claim 1 84, wherein either of RAor Rc is a cyclic or acyclic, 
substituted or unsubstituted aliphatic or heteroaliphatic moiety, or is an aryl, 
heteroaryl, alkylaryl, or alkylheteroaryl moiety substituted with one or more 
phosphorus moieties having the structure: \ 
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YRi YR, 
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viii 



*PO(Y) 2 (R,) 2 



wherein each occurrence of M is independently CV2 , -NV- 5 -O- or -S-, 
wherein each occurrence of V is independently hydrogen, OH, halogen, or aliphatic; 
each occurrence of Y is independently a covalent bond, -O-, -S- or N(Rj) 2 , wherein 
Rj, for each occurrence, is independently hydrogen, aliphatic, heteroaliphatic, aryl, 
heteroaryl, alkylaryl, or alkylheterbaryl; each occurrence of x is independently 1 or 2 
and each occurrence of Ri is independently hydrogen, aliphatic, heteroaliphatic, aryl, 
heteroaryl, alkylaryl, alkylheteroaryl,^ prodrug or pharmaceutically acceptable 
derivative. 

186. A method for treating cancer comprising administering to a subject in need 
thereof an effective amount of a compound naving the structure: 




R c N 
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therein Ra is hydrogen, an aliphatic, heteroaliphatic, aryl, heteroaryl, 
alkylaryK or alkylheteroaryl moiety; Rc and Rd are each independently hydrogen, 
halogen, an aliphatic, heteroaliphatic, aryl, heteroaryl, alkylaryl, or alkylheteroaryl 
moiety, or -aRe, wherein Z is -O-, -S~, or NRp, wherein Re is hydrogen, or an 
aliphatic, heteroaliphatic, aryl, heteroaryl, alkylaryl, or alkylheteroaryl moiety, and Rf 
is an aliphatic, heteroaliphatic, aryl, heteroaryl, alkylaryl, or alkylheteroaryl moiety, 
wherein in each of the foregoing groups each aliphatic, heteroaliphatic, alkylaryl, or 
alkylheteroaryl moiety may be branched or unbranched, cyclic or acyclic and 
substituted or unsubstituted, and each aryl and heteroaryl moiety may be substituted 
or unsubstituted; 

wherein n is 0-2K wherein P x is a phosphorus containing group having the 
structure -P(X)YRgYRh, wherein X is independently an alkyl moiety, =0 or =S; Rg 
and Rh, for each occurrence, are independently hydrogen, or substituted or 
unsubstituted aliphatic, heteroaliphatic, aryl, heteroaryl, alkylaryl, or alkylheteroaryl, 
and each occurrence of Y is independently a covalent bond, -O-, -S- or N(Rj)2, 
wherein Rj, for each occurrence^ is independently hydrogen, aliphatic, heteroaliphatic, 
aryl, heteroaryl, alkylaryl, or alkylheteroaryl; 

or is a phosphorus moiety Having any one of structures i-viii: 



YRi YRi . \ S I x U 1 



R.Y^M^I^YRi 
YRi | YR, 



IV 

O O 



YRi YR, 



YR, O 
ii 

O O 
II II 
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iii 
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vi 



wherein each occurrence of M is independents CH 2 , CHV, CHOH, or CV2; 

each occurrence of Y is independently a covalent bond,\0-, -S- or N(Rj)2, wherein 

Rj, for each occurrence, is independently hydrogen, aliphatic, heteroaliphatic, aryl, 
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faeteroaryl, alkylaryl, or alkylheteroaryl; wherein V is a halogen; each occurrence of x 
isindependently 1-6, and in certain embodiments is 1 or 2; and each occurrence of Ri 
is independently hydrogen, aliphatic, heteroaliphatic, aryl, heteroaryl, alkylaryl, 
alkylneteroaryl, a prodrug or pharmaceutically acceptable derivative. 

1 87. Tnte method of claim 1 84 or 1 86, wherein one or more occurrences of Y is O. 

188. The method of claim 184 or 186, wherein one or more occurrences of Y is a 
covalent bond. \ 

189. The method ol^ claim 184 or 186, wherein one or more occurrences of Ri is an 
aliphatic, heteroaliphatic- aryl, heteroaryl, alkylaryl, or alkylheteroaryl moiety. 

190. A method for inhibiting the growth of tumor cells comprising contacting cells 
with an effective amount of a compound having the structure: 




Ra 



(I)\ 

wherein R A is hydrogen, an aliphatic, Heteroaliphatic, aryl, heteroaryl, 
alkylaryl, or alkylheteroaryl moiety; Rb is an aliphatic, heteroaliphatic, aryl, 
heteroaryl, alkylaryl, or alkylheteroaryl moiety; Kr and Rd are each independently 
hydrogen, halogen, an aliphatic, heteroaliphatic, arVl, heteroaryl, alkylaryl, or 
alkylheteroaryl moiety, or -ZRe, wherein Z is -O-, -Sr, or NR F , wherein R E is 
hydrogen, or an aliphatic, heteroaliphatic, aryl, heteroaryl, alkylaryl, or 
alkylheteroaryl moiety, and R F is an aliphatic, heteroaliphatic, aryl, heteroaryl, 
alkylaryl, or alkylheteroaryl moiety, wherein in each of tne foregoing groups each 
aliphatic, heteroaliphatic, alkylaryl, or alkylheteroaryl morety may be branched or 
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ibranched, cyclic or acyclic and substituted or unsubstituted, and each aryl and 
he\eroaryl moiety may be substituted or unsubstituted; 

whereby at least one of R A , Rb> Rc or R D as defined above, is substituted by 
one orNpiore phosphorus moieties; 

therein R A is not a heteroaliphatic moiety substituted by one or more 
phosphorus moieties. 

191 . The method of claim 190, wherein either of Rb or Rc is a cyclic or acyclic, 
substituted or uksubstituted aliphatic or heteroaliphatic moiety, or is an aryl, 
heteroaryl, alkylaryl, or alkylheteroaryl moiety substituted with one or more 
phosphorus moietie^ having the structure: 

o o o o 

Wfi* VNrh», 

1X 1 YR, O YR, 

ii iii 

9 9 O O 

RlY Xr YR \ YR1 "l^<l^ RlY ^f-M^ YRl 

YR ^L YR \ YR l| O YR, 



(R,Y)OC > 



I^Mx^l^YR, 
YR, YR, 



•H 



PO(YR,) 2 



vi 



wherein each occurrence of M is independently CV 2 , -NV-, -O- or -S-, wherein each 
occurrence of V is independently hydrogfen, OH, halogen, or aliphatic; each 
occurrence of Y is independently a covalent bond, -O-, -S- or N(Rj) 2 , wherein Rj, for 
each occurrence, is independently hydrogenXaliphatic, heteroaliphatic, aryl, 
heteroaryl, alkylaryl, or alkylheteroaryl; each (occurrence of x is independently 1 or 2; 
and each occurrence of Ri is independently hydrogen, aliphatic, heteroaliphatic, aryl, 
heteroaryl, alkylaryl, alkylheteroaryl, a prodrug or\pharmaceutically acceptable 
derivative. 
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k92. A method for inhibiting the growth of tumor cells comprising administering to 
a Subject in need thereof a therapeutically effective amount of a compound having the 
structure: 




R c N 



wherein R A is hydrogen, an aliphatic, heteroaliphatic, aryl, heteroaryl, 
alkylaryl, or alkylheteroaryl mqiety; Rc and Rd are each independently hydrogen, 
halogen, an aliphatic, heteroalipnatic, aryl, heteroaryl, alkylaryl, or alkylheteroaryl 
moiety, or -ZRe, wherein Z is -0-,\S-, or NRp, wherein Re is hydrogen, or an 
aliphatic, heteroaliphatic, aryl, hetero&ryl, alkylaryl, or alkylheteroaryl moiety, and Rf 
is an aliphatic, heteroaliphatic, aryl, hereroaryl, alkylaryl, or alkylheteroaryl moiety, 
wherein in each of the foregoing groups each aliphatic, heteroaliphatic, alkylaryl, or 
alkylheteroaryl moiety may be branched orunbranched, cyclic or acyclic and 
substituted or unsubstituted, and each aryl ane^ heteroaryl moiety may be substituted 
or unsubstituted; 

wherein n is 0-2; wherein P x is a phosphors containing group having any one 
of structures i-viii: 
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wherein each occurrence of M is independently CH 2 , CHV, CHOH, or CV2; 
each occurrence of Y is independently a covalent bond, -O-, -S- or N(Rj)2, wherein 
Rj, for each occurrence, is independently hydrogen, aliphatic, heteroaliphatic, aryl, 
10 heteroaryl, alkylaryl, or alkylheteroatyl; wherein V is a halogen; each occurrence of x 
is independently 1-6, and in certain embodiments is 1 or 2; and each occurrence of Ri 
is independently hydrogen, aliphatic, heteroaliphatic, aryl, heteroaryl, alkylaryl, 
alkylheteroaryl, a prodrug or pharmaceutical!^ acceptable derivative. 



15 1 93 . The method of claim 1 90 or 1 92, wherein one or more occurrences of Y is O. 

194. The method of claim 190 or 192, wherein one of more occurrences of Y is a 
covalent bond. 

20 195. The method of claim 190 or 192, wherein one or more occurrences of Ri is an 
aliphatic, heteroaliphatic, aryl, heteroaryl, alkylaryl, or alkylheteroaryl moiety. 
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